Introduction
In India, the prevalence of inborn errors of metabolism is one in 2497 newborns and Alkaptonuria have incidence of about 1/250, 000. [1] A delay in diagnosis and treatment of this disease can result in arthritis and ochronosis (darkening of the tissues) due to the slow accumulation of the dark polymer of homogentisic acid (HA) in cartilage and other mesenchymal tissue; this leads to the dark blackened spots in the sclera, cornea, ear cartilage, and arthritis with advancing age. Literature search revealed two documented reports of alkaptonuria from India. One was a 4-month-old female baby born of a non-consanguineous marriage [2] and another early presentation was reported at the age of 10 years with the complaint of bluish discoloration of sclera. [3] 
Case Report
Our case was a 1-year 5-month-old male child, brought with complaints of reddish discoloration of the nappies and clothes and breath-holding spells. There was no abnormal odor of the skin or urine. There was no history of crying while passing urine, poor urinary stream or bleeding from skin or mucus membrane. There was no history of fever, rash, abdominal pain, constipation or alteration of sensorium. The mother of the baby was a known case of thalassemia trait; however, had never received transfusion.
The baby's parents were consanguineous cousins. The father's thalassemia status could not be elicited.
On examination, the baby weighed 8.5 kg with head circumference 44 cm and length 81 cm and the baby was conscious and alert. There was no jaundice or dehydration or abnormal odor. Arterial oxygen saturation (SpO 2 ) was 94%. The capillary refill time was between 3 s and 4 s. Since the aggregate incidence of inborn errors of metabolism is relatively high, a high degree of suspicion is essential to correctly diagnose an inborn error of amino acid metabolism. We report a case of alkaptonuria an autosomal recessive disorder that occurs due to deficiency of homogentisic acid oxidasein a β-thalassemia infant presenting with reddish discoloration of nappies and clothes, breath holding spells, and microcytic hypochromic anemia. Born to consanguineous cousins, to our knowledge, the combination of β-thalassemia and alkaptonuria, which we have described in this baby, has not been reported earlier.
Key words: Alkaptonuria, β-thalassemia, blackening of urine, homogentisic acid had hypotonia. There was no neck stiffness. The spine and gait were normal. The eyes, musculoskeletal system, skin, and cardiovascular systems were normal.
The baby was admitted for observation and investigations, and the initial differential diagnosis included alkaptonuria, myoglobinuria, hemoglobinuria, porphyria, and hemochromatosis. He had an under-current viral illness, which was managed symptomatically. The urine routine examination and ultrasound abdomen were normal.
The hemoglobin levels were low with microcytic hypochromic anemia. Hemoglobin was 10. Isolated case reports from India are also available. [4, 5] However, our case is probably the first documented case of alkaptonuria co-existing with thalassemia in a 1-year 5-month old baby with no symptom except reddish discoloration of nappies and clothes. The breath holding spells complicated the presentation. Our use of basic biochemical tests supported the heightened index of suspicion to lead us to a diagnosis in 3 days.
The gene encoding homogentisate 1, 2-dioxygenase, is the only gene in which mutations are known to cause alkaptonuria. [6] It maps to chromosome 3q. Several disease-causing mutations of this gene have been identified. [7] Various presentations of alkaptonuric patients have been described such as aortic valve regurgitation and inferior myocardial infarction, ochronosis with joint pain, end-stage renal failure and pigmented conjunctival lesions. [8] The aminoacids tyrosine and phenylalanine are not metabolized beyond the stage of homogentisic acid, which is, therefore, excreted in urine. HA is a strong reducing agent, which on exposure to atmospheric oxygen for some hours, gets converted to an oxidized polymer that is black in color. Urine containing homogentisic acid, therefore, turns black on standing. Levels of HA in the blood are minimally increased because it is rapidly cleared by the kidneys. Since, ascorbic acid impedes oxidation and polymerization of HA in vitro, its use has been suggested as a possible means of decreasing pigment formation and deposition. [9] Estimates show that 1.5% of world populations are carriers of β-thalassemia, and about 50% of incidence is from South-East Asian population, which mainly includes countries such as India, Thailand, and Indonesia. The carrier rate for β-thalassemia varies from 1% to 17% in India with an average of 3.2%. [10] Curtin and Kan [11] have described the genetic defects seen in β-thalassemia.
Although, co-incidence of more than one inherited disease in highly consanguineous kinships has been described, the novel combination of alkaptonuria and β-thalassemia has not yet been reported in the literature. Further, genetic studies are required to analyze any possible linkage between thalassemia and alkaptonuria.
We would however like to stress that in infancy, a history of dark-stained diapers should alert the physician to alkaptonuria, and they can be evaluated with simple urine testing on an outpatient basis. Medical therapy is used to ameliorate the rate of pigment deposition. This minimizes articular and cardiovascular complications in later life.
A mild dietary restriction of phenylalanine and tyrosine reduces HA excretion, thus, avoiding or minimizing later complications. The mild antioxidant nature of ascorbic acid helps to retard the process of conversion of homogentisate to the polymeric material that is deposited in cartilaginous tissues. Although limited use of nitisinone, an inhibitor of the enzyme 4-hydroxyphenylpyruvate dioxygenase, which mediates the formation of HA, has been reported, safety of prolonged use is still an open question. Therefore, it was not given to our patient.
